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Summary 

▪ We project that China PV electricity output will grow by 26% in 2019, reaching just under 3% 

of total electricity production. 

▪ While many industry reports are focused on slowing PV industry growth, it’s important to 

note that China’s projected 2019 incremental solar PV output growth of 47 TWh is equal to 

the entire solar PV electricity production of Germany in the full year of 2018. 

▪ Adapting a recent study from Nature Energy to the provincial PV projections in the China 

Renewable Energy Outlook and a more detailed estimate of realistic air quality improvement, 

we project PV will produce 11% more energy per unit of installed capacity than if there were 

no improvement versus 2018. This will have a major benefit for the economics of clean energy, 

which is already competitive with coal in many parts of China. 

Background 

Mid-year is a good time to take stock of China’s solar production. Starting from 2017, the National 

Energy Administration announces in August the data of newly installed PV and total solar electricity 

output in the first half of the year. By the end of June 2019, the cumulative installed capacity of solar 

PV nationwide was 185.59 GW, a year-on-year increase of 20%, adding 11.4 GW. Centralized PV 

installed capacity was 130.58 GW, an increase of 16%; and distributed PV was 55.02 GW, an increase 

of 31%. In addition, in 1H 2019, the PV curtailment rate continued to decline.1 

Rapid development of subsidy-free PV projects and reductions of FIT for many areas of solar. 

Since 2018, the National Development and Reform Commission, the Ministry of Finance, and the 

National Energy Administration have promoted subsidy-free PV. 2  In October 2018, NEA began 

planning and reporting unsubsidized PV projects with related companies. The first of these projects 

are expected to connect to grid by the end of 2019.3  

Restrictions (alert system) on new coal plants where there is curtailment. In China's 13th Five-Year 

Plan, the development of coal industry and capacity control are important topics. In the plan, 

approval of new coal mine projects and new capacity increase projects are restricted for three years 

from 2016. Backward coal mine capacity was also required to accelerate closure. 4 

China has phased out more than 20 GW of backward coal-fired power capacity since 2016, and 

completed the 13th Five-Year Plan to achieve capacity targets two years ahead of schedule. In 2018, 

the country's new coal and electricity increased by 29.03 GW, a year-on-year decrease of 6.01 GW, 

the lowest level since 2004.5 

Coal caps on some provinces. Many provinces in northern China have also formulated plans for coal 

production capacity control and related policies. According to the Shanxi Provincial Development 

and Reform Commission, by 2020, Shanxi's coal production capacity will be controlled at around 1.2 

billion tonnes.6 Inner Mongolia also plans to control the production of raw coal to about 1.15 billion 

tonnes during the 13th Five-Year Plan period.7 

Generation rights trading among provinces. In April 2018, NEA issued a document to further 

promote power generation rights trading and the construction of the electricity market. The 

document requires that the market should also be given full play to the decisive role in resource 

allocation, and no department should intervene in the transaction of power generation rights. At 
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present, trading is mainly conducted through electricity trading centres and realized by means of 

bilateral negotiation, centralized bidding, and listing transaction. 8 

NEA directives encouraging inter-provincial trading of renewable energy. With the formation of 

the national electricity trading market after 2018, NEA started to promote the market consumption 

system and inter-provincial quota system for renewable energy. To encourage the development and 

utilization of renewable energy, each provincial administrative region should bear certain minimum 

renewable energy consumption responsibility.9 At the same time, more and more companies are 

setting clearer sustainable development goals and hope to achieve this through purchasing 

renewable energy. 

Solar forecast for 2019 

Given the rapid growth of solar PV capacity in recent years, and changes within the industry, it is 

always difficult to forecast the future energy production of solar. For several years, limited 

transmission capacity and administrative restrictions such as the FIT quota limits have encouraged 

PV additions to shift towards Eastern China: 49.5% of new solar PV was in Eastern China in 2018,10 

compared to 23.6% in 2013.11 

Curtailment reduction results in larger production increases than would be expected based on 

capacity additions alone. Timing of new installations strongly depends on approvals processes and 

feed-in tariff step-down deadlines at the end of June each year. 

Based on an analysis of PV installations to date, a forecast for full-year installations, the most recent 

trend in installations by quarter, the location of new PV installations, and the recent curtailment rate, 

we have developed a forecast for full-year energy production. We forecast that PV will produce 224.5 

TWh in 2019, a 26.6% increase versus 2018. This represents 2.93% of full-year electricity production, 

assuming 2H electricity consumption growth normalizes to equal full-year 2018 electricity 

consumption growth. By contrast, Germany’s total PV electricity production in 2018 was 46.2 TWh, 

less than one-fourth of China’s output. China’s 2019 incremental output increase for 2019 will 

approximately equal Germany’s total PV electricity output in 2018.12 

Forecast of PV output growth in 2019 

 
Source: GIZ, August 2019 
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Solar forecast for 2030 

A recent publication in Nature Energy has brought renewed attention to the effect recent air quality 

improvements can have on solar output. This study forecast that by 2030, China would gain 51-74 

TWh annually based on forecasted solar additions of 345 GW and complete return of air quality across 

China to 1960 levels.13 

GIZ and its partners are presently examining the topic of the influence of air quality on PV energy 

production, which is a major concern worldwide since many of the countries with the best solar 

resources also experience serious air quality issues. 

In addition, the China Renewable Energy Outlook, published by the China National Renewable 

Energy Centre of the Energy Research Institute of the China National Development and Reform 

Commission (NDRC) contains more detailed projections of solar energy installations by province than 

was available to the Nature Energy authors, as well as a more detailed understanding of provincial air 

quality trends underway since 2015, which was the last year analyzed in the Nature Energy paper. 

Including all of the factors mentioned above (provincial installation trends, quarterly installation 

timings, provincial air quality improvement, and curtailment improvement), we have forecast the 

impact of improving air quality on increased production to 2030. According to this calculation, PV in 

2030 would produce 11% more energy output than under a steady-state scenario (no air quality 

improvement versus 2018). 

Increase in PV output in 2030 due to improved air quality, based on detailed provincial forecasts 

 
Source: GIZ, August 2019 

This percentage is lower than that presented in the Nature Energy paper due to multiple factors, but 

mainly due to the improvement in air quality baseline between 2015 and 2018, as well as improved 

curtailment since then. The total output increase is higher under the CREO Stated Policies scenario 

due to higher growth in installed PV capacity under this scenario compared to the projection used in 

the Nature Energy paper.  
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Increase in PV output annually due to detailed provincial projection for improved air quality to 
2030 

 
Source: GIZ, August 2019 

Increase in PV output by province in 2030 due to improved air quality 

 
Source: GIZ, August 2019 

This format presents the improvement as one of output, but equally this can be considered an 

improvement in the economics of solar PV in China. As the Nature Energy authors note, while a 11% 

or 14% improvement may sound modest, these are equivalent to all the technology improvement in 

c-Si solar PV since roughly 2000. Increased output means lower land usage for solar energy, and it 

also means solar can be competitive with other energy sources in a larger number of provinces and 

cities across China. 

This research also highlights the importance of including air quality modeling in setting energy plans 

for solar. For example, if the 14th Five-Year Plan includes both capacity (GW) and output (TWh and %) 

targets, these should be adjusted to reflect the improved output and economics of solar PV. In short, 

air quality improvement will add momentum to the rapidly-falling costs of solar energy in China 

compared to fossil energy. 

For more details on the calculations of these projections, please contact anders.hove@giz.de.  
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